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Most top trend articles 
look to consumers 
and the market as the  

determinants of future trends.  
However, asking consumers 
what they want isn’t always  
the answer. I want to instead 
look at the underlying new  
technologies driving the future 
of food over the coming years  
and even decades, and how  
they might influence consumers. 
Like so many disruptions, these  
technologies largely come  
from outside the convention-
al food industries. At best, dis-
rupters come from the periphery  
of the segment. So, what are  
these technologies, and why 
are they important? 

Genomics
Enormous advances have been 
made in sequencing the human 
genome. Sequencing the whole 
human genome once cost mil-
lions of US dollars but now costs 
as little as US$1,000! Once the 
cost for whole genome sequenc-
ing (WGS) goes down to US$100, 
it’ll cost as little as the price of a 
cup of coffee for a month.

When it comes to DNA-based 
nutrition and health advice, 
many companies are offering 
direct-to-consumer DNA testing. 
These include myDNA, DNAFit, 
Orig3n and now even Ancestry 
is now getting into the nutrition 
space. Consumers simply buy a 
kit, send in a DNA sample (most 

often a cheek swab or saliva sam-
ple) and after 2-5 weeks receive 
a report advising them of their 
genetic nutritional predisposi-
tions. We need to realize that 
we’re at the very start of this re-
markable technology and accu-
racy can be low for some of the 
advice being offered. 

DNA-Based Nutrition
Indeed, some people have had 
their DNA analyzed by different 
companies and received con-
flicting advice on some of the 
foods they should or shouldn’t 
eat. That said, once DNA se-
quencing is cheap enough to 
be performed regularly and 
analyzed, the accuracy of the  

results on food tolerances and 
susceptibilities to food prob-
lems will increase exponentially. 
This means that people will 
then start to be able to relia-
bly use their genome to help  
predict the foods they should eat.

We’re also starting to under-
stand how the environment af-
fects and modifies how genes 
are expressed, known as the  
epigenetic effects. Indeed, some 
of these modifications can be 
passed on to our offspring. 
Nutriepigenetics, how our nu-
trition affects how our genes 
are expressed, is the new log-
ical outgrowth of this rapidly  
growing field. At this point, we 
have a lot of correlations be-
tween our DNA and our nutri-
tion, but in a lot of cases, causal-
ity has yet to be proven. 

The Microbiome
The links between the gut mi-
crobiome (composed of all the  
bacteria, viruses and other mi-
croorganisms) and human health 
are growing rapidly. These links 
between the microbiome and 
human health include diseases 
like Type 1 diabetes, depression 
and obesity, to name but a few.
Diet and drugs, particularly  
antibiotics, are the largest envi-
ronmental influences on our m 
icrobiome. However, even  
exercise has been shown to influ-
ence our gut microbiome with a 
study showing that elite athletes 
have higher levels of Veillonel-
la bacteria in their gut. Adding 
these Veillonella bacteria to mice 
increased their performance by 
13%. These bacteria produced a 
short-chain fatty acid called pro-
pionate, which improved per-
formance by counteracting in-
flammation.  One of the study’s 
collaborators was from a probi-
otics company called FitBiom-
ics, so it looks like we’ll soon see  
custom microbiome offerings 
claiming to boost sports perfor-
mance. How will this be regulat-
ed, will it be like drug-use and 
will athletes have to undergo 
microbiome testing?

The fact that the gut microbi-
ome has an enormous effect on 
human health is indisputable.  
What these exact effects are is  
less clear, but the amount of  
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research is expanding expo-
nentially, so watch this space 
closely. That said, we already 
have many companies offering  
microbiome analysis and  
claiming to be able to advise 
on what foods we should or 
shouldn’t eat. Companies in-
clude DayTwo, based on stud-
ies at the Weizmann Institute  
in Israel and Australian compa-
ny Microba, an offshoot of The  
University of Queensland. We’re 
in much the same position here 
as with the genome analysis 
with lots of correlations but less  
proven causality.

Cellular Agriculture
This industry aims to produce 
traditional animal products  
without the use of the animal. 
It has received much public-
ity, particularly on the cell-
based meat front. Conventional 
meat organizations are largely  
fighting a rear-guard action  
to block the products. This will 
probably have as much long-

term success as the music  
industry had trying to ban 
digital music. Fish are also the  
target of cellular agriculture 
companies, especially prod-
ucts such a bluefin tuna, which 
are in decline and extremely  
expensive. Their advantage 
compared to their convention-
al counterparts is that their nu-
tritional profile can be tailored 
to contain, for example, low 
cholesterol or fewer saturat-
ed fats and more unsaturated 
fats. When will this all reach the 
mainstream market? Opinions 
vary, but my prediction is that 
we’ll see small scale commer-
cial production in 2025, and 
by 2035, the industry will be 
worth 10 % of the current glob-
al US$1.4 trillion conventional 
meat market.
 
Synthetic Biology
Synthetic biology works by in-
serting the gene for a particular 
molecule into a microbe. You 
then grow these microbes in 

large fermenters, and they pro-
duce the molecule you want. 
Next, you remove the microbes, 
harvest the molecule, and pro-
cess it into your end product. 
Obviously, that’s the very sim-
plified version, there’s lots more 
technology involved, and it’s a 
lot more complicated than what 
can be elaborated here. 

Until now, this technology has 
attracted less controversy than 
cellular agriculture products. 
This is because it’s largely tar-
geting products with a massive 
shortfall like whey and casein 
or strongly growing markets for 
products like egg whites. Al-
though, this could soon change 
with US company Perfect Day re-
cently releasing a proof of con-
cept batch of ice cream made 
with animal-free whey. The com-
pany drew attention to its con-
cept by giving away free prod-
uct all over Los Angeles from a 
mobile truck. 

Perfect Day’s big advantage 
lies with its partnership with 
ADM, a US$62 billion revenue 
ingredients company, as this 
addresses the major hurdle any 
start-up company faces, scaling 
up. Expect to see commercial 
quantities of their whey protein 
product by 2021. Also worth 
a mention is New Culture, a 
start-up working on the oth-
er major milk protein, casein. 
They’ve just received US$3.5 
million in seed funding, led by 
Evolv Ventures, the VC arm of 
Kraft Heinz. Their technology is 
based upon recreating the ca-
sein micelle, a “supramolecular” 
structure that they claim ena-
bles the creation of animal-free 
cheese products superior to 
100% plant-based products. An-
other notable company is Clara 
Foods, who has teamed up with 
US$6 billion revenue company  
Ingredion to manufacture egg 
white proteins. The potential for  
the replacement or nutrition-
al tailoring of numerous food 
products using acellular tech-
nology is vast. The current prod-
ucts mentioned above are just 
the tip of the iceberg.

Alternative Proteins
There’s a huge number of  
products in this space, includ-

ing protein from electricity for 
Solar Foods, protein from wood 
by Arbiom and protein from 
CO2 by NovoNutrients. There’re 
many more products under  
development with few current-
ly commercially available but  
expect to see some novel  
products come to market in 
the next two-three years. The 
most prominent products in 
this space are the proteins that 
can be used to make products 
that closely mimic convention-
al meat products. Plant-based 
proteins such as pea, soy and 
bean-based meat alternatives 
are a large part of this growth 
as well as lesser-known entrants 
like oats.

This is an area with some high-
profile new players such as  
Impossible Foods, Hungry Plan-
et and Beyond Meat as well 
as many other smaller play-
ers. Alternative meats are no 
fad, and this is confirmed by 
the entry of major meat and 
food companies from Nestlé to  
Tyson to Smithfield farms.  
Driven by the rise in flexitari-
anism (where consumers “flex” 
between plant-based and  
conventional meat products) 
and sustainability concerns, this 
market will continue to grow 
strongly. Another key attribute 
of these products is that they can 
be tailored for their nutritional  
composition and work well with 
the recommendation to feed 
your microbiome high amounts 
of fiber.

Looking Ahead
Why are all these technologies  
critical to the future of food? 
They give consumers the ability  
to know more about themelves  
and their individual needs  
m o re  t h a n  e v e r  b e f o re .  
Imagine a world where the 
consumer can cheaply deter-
mine 1) their genome and their 
genetic food predispositions,  
2)  their  epigenetics and  
3) their microbiome composition 
and its characteristics. Based 
on this knowledge, consumers  
would be able to choose foods 
specifically tailored to their in-
dividual needs so they can  
optimize their health and 
longevity.t


